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Technical Field of the Invention 

The present invention relates generally to the prevention, healing and reversal of stenosis 
or restenosis that occur in the heart, heart valves and septa by the use of Thymosin B4 
(Tf3 4 ) or its analogues, isoforms, or anti-sense peptides or antibodies which reduce 
inflammation, regulate actin, and induce angiogenesis. 

Background 

There are many causes of plaque and extracellular matrix build up in myocardial and 
coronary vessels, including but not limited to tissue damage, clotting abnormalities, 
vessel occlusion; defects or abnormalities and other such events. There are a number of 
compounds and procedures which when given within prescribed time frames may served 
to reduce or eliminate such occlusions, of often only temporarily, including angioplasty, 
mechanical devices such as coronary stents as well as pharmaceuticals and dietary 
modifications. Unfortunately, in many cases, the occlusive build-up of plaque and 
extracellular matrix molecules continues (restenosis) even after such procedures. It has 
been shown that Tp 4 can induce angiogenesis and reduce inflammation in several rodent 
models. Tp 4 also sequesters and regulates polymerization actin and stimulates collegen 
synthesis and other extracellular matrix molecules following wounding. However, there 
has been no known indication that such properties may be useful in treating occlusions 
and restenosis of coronary vessels and surrounding tissue such as heart valves. The 
ability to induce angiogenesis, decrease inflammation, and depolymerize actin could have 
a great potential in treating restenosis and similar indications in humans. Accordingly, 
there is a need in the art for additional factors and compositions that can reduce or 
prevent restenosis and occlusive build up in coronary vessels due to the build up of 
plaque, inflammation or other factors. 

Summary of the Invention 

The present invention is based on the discovery that Tp 4 and other actin sequestering 
peptides and contain the actin binding motif and amino acid sequence LKKTET are 
chemotactic endothelial cells and can accelerate wound healing and modulate a number 
of key inflammatory cytokines e.g., IL-lBcdL-18 and chemokines such as MIPl-cti MIP- 
ipandMIP2. 

As endothelial cells differentiate into capillaries or following' any tissue injury, the gene 
for Tp 4 is turned on and the levels of Tp 4 mRNA and Tp 4 are elevated within the cells and 
surrounding tissues. The discovery that Tp 4 could accelerate healing and can be 
covalently linked to fibrin and other extracellular molecules such as collagen led us to the 



discovery that T(3 4 and Tp 4 analogues and other actin-sequestering molecules containing 
the amino acid motif LKKTET when covalently coupled to stents and/or administered 
during and after angioplasty can prevent or reverse restinosis and stenosis. TP4 and other 
peptides containing the LKKTET motif also act as chemotactic and angiogenic factors for 
endothelial cells and thus potentially prevent or reduce the build up of plaque in coronary 
vessels and surrounding tissues. 

A significant problem in chronic wounds and stents is the production of an over 
abundance of inflammatory cytokines in the injured tissue. Tp 4 's ability to down regulate 
a number of key cytokines and chemokines and to accelerate the process of wound 
healing in normal and immunosuppressed animals may also be of importance in 
restenosis where inflammation, inflammatory intermediates and white cell infiltration 
have been implicated. In recently published studies of burn injuries to the eye, Sosne et 
al have clearly demonstrated a significant reduction in polymorponuclear leukocyte 
(PMN) infiltiation and clear reduction in a number of inflammatory cytokines. 

The following are claimed: 

1 . The invention provides a method for the prevention, healing, or reduction of build up 
of plaque in coronary vessels and surrounding tissues, values and septa due to 
physiological insults, inflammation, cholesterol, or other factors which may occur in a 
subject in need of such treatment following stenting or angioplasty by the application 
of a therapeutically effective amount of a composition of an actin-sequestering, 
angiogenesis-inducing and anti-inflammatory polypeptide comprising the amino acid 
sequence LKKTET and conservative variants thereof having both anti-inflammatory 
properties, and actin depolymerization and angiogenesis activities. 

2. Covalently or otherwise linking the claimed Tp 4 and related molecules and other 
actin-sequestering peptides to stents or other medical devices or molecules used to 
prevent stenosis or restenosis. 

3. Covalently or otherwise linking the claimed Tp 4 and related molecules to fibrin-glue 
or similar compounds following coronary bypass surgery to prevent stenosis or 
restinosis. 

4. Applying a therapeutically effective amount of the composition to a site on a periodic 
basis during a course of therapy to prevent or reduce stenosis or restenosis. 

5. Administering Tp 4 during and following angioplasty to prevent stenosis or restenosis. 

6. Utilization of a composition which contains an agent that stimulates the production of 
LKKTET or Tp 4 or some other actin-sequestering or angiogenesis inducing 
compound. 



7. In one aspect of the method, the healing polypeptide is Tp 4 or an isoform or oxidized 
form delivered in a tolerated dosage formula to reduce or prevent restenosis or other 
plaque build up. 

8. The composition may be naturally derived, or produced using recombinant or 
synthetic methods. 

9. A method of inducing angiogenesis, actin depolymerization or anti-inflammation in 
the subject tissue or organs in a subject, comprising administering to the subject a 
composition containing and agent which regulates an angiogenesis-inducing peptide, 
LKKTET, or T(3 4 activity. 

10. The method of claim 5, wherein the agent in an antibody. 

1 1 . The method of claim5, wherein the antibody is polyclonal. 

12. The method of claim 5, wherein the antibody is monoclonal. 

13. A method for ameliorating a coronary vessel or cardiac disorder associated with 
LKKTET, T04 comprising treating a subject having the disorder, at the site of the 
disorder or systemically, with an agent which regulates T(3 4 activity. 



14. The method of claim 9, wherein the Tp 4 regulating agent is an antagonist of the T(3 4 
peptide. 



